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TO WHOM IT MAY CONCERN: 



Be it known that I, James L. Chappuis, residing at 3170 Lakeridge Drive, 
Marietta, Georgia 30067, USA, have invented a certain new and useful improvements 
in a 

FLEXIBLE TAP APPARATUS AND METHOD OF USE 

of which the following is a specification. 
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FLEXIBLE TAP APPARATUS AND METHOD OF USE 

CROSS-REFERENCE TO RELATED APPLICATION 

5 This application claims priority to copending U.S. provisional application entitled, 

"Flexible Tap Apparatus and Method of Use," having serial no. 60/430,247, filed on 
December 2, 2002, which is entirely incorporated herein by reference. 

TECHNICAL FIELD 

10 The present invention generally relates to systems, devices, and methods related 

to the insertion of pedicle screws in a vertebral body, and more particularly is related to a 
flexible tap apparatus and method of use. 

BACKGROUND OF THE INVENTION 

15 Skeletal structures are formed of bones and adjoining structures which include 

cartilage, for instance. For various reasons, these skeletal structures may require artificial 
support or stabilization. For example, the human spine is composed of a column of 
thirty-three bones, called vertebrae, and their adjoining structures. The twenty-four 
vertebrae nearest the head are separate bones capable of individual movement and 

20 generally are connected by anterior and posterior longitudinal ligaments and by discs of 

fibrocartilage, called intervertbral discs, positioned between opposing faces of adjacent 
vertebrae. The twenty-four vertebrae are commonly referenced in three sections. The 
cervical spine, closest to the head and often referenced as the "neck," comprises the first 
seven vertebrae of the spine. The thoracic spine and the lumbar spine are below the 

25 cervical spine. Each of these vertebrae include a vertebral body and a dorsal arch that 
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enclose an opening, called the vertebral foramen, through which the spinal cord and 
spinal nerves pass. The remaining nine vertebrae located below the lumbar spine are 
fused to form the sacrum and the coccyx and are incapable of individual movement. 

Pedicle screws can be used in spinal surgeries for various applications such as 

5 fusion of vertebra, correction of spinal deformities, and treatment of fractures. In these 

uses, the pedicle screw is inserted into the vertebral body via the narrowed pillar portion 
of the spine, the pedicle, and extends through the pedicle when properly positioned. The 
pedicle comprises a cancellous or spongy, porous, bone structure. The introduction of a 
pedicle screw to a vertebral body can result in various complications, including but not 

10 limited to the "break-out" of the pedicle screw through the pedicle wall. Where the 

pedicle screw is implemented in the thoracic spine, injury to the thoracic spinal cord can 
occur. A lateral break-out can result in damages to surrounding blood vessels and other 
structures. In order to minimize the likelihood of such complications surgeons often use 
a pedicle screw that is greatly reduced in size as compared to the pedicle such as to 

1 5 provide a safety margin in the insertion. 

However, particularly in the thoracic and lumbar spine, eighty percent of the pull 
out strength is obtained by the fit of the pedicle screw into the pedicle. As such, the 
maximum size pedicle screw for the size pedicle lends the maximum pull out strength. 
Insertion of rigid members, such the pedicle screw and a typical pedicle tap, into a 

20 pedicle that are of such a desired size can result in perforation of the pedicle. 

Thus, a heretofore unaddressed need exists in the industry to address the 
aforementioned deficiencies and inadequacies. 
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SUMMARY OF THE INVENTION 

Preferred embodiments of the present invention provide a flexible tap apparatus 
system. Briefly described, in architecture, one embodiment of the system comprises a 
first flexible tap apparatus member having a shaft having an upper shaft portion and a 

5 lower shaft portion. The upper shaft portion comprises ridges and the lower shaft portion 

has a substantially smooth surface. The shaft of the first flexible tap apparatus member 
comprises a first set of dimensions. The system further comprises a second flexible tap 
apparatus member having a shaft having an upper shaft portion and a lower shaft portion. 
The upper shaft portion comprises ridges and the lower shaft portion has a substantially 

10 smooth surface. The shaft of the second flexible tap apparatus member comprises a 

second set of dimensions. The first set of dimensions differs from the second set of 
dimensions. 

Preferred embodiments of the present invention can also be viewed as providing 
methods of creating a passage in tissue. In this regard, one embodiment of such a 

1 5 method, among others, can be broadly summarized by the following steps: providing a 

flexible tap apparatus system comprising; a first flexible tap apparatus member as 
disclosed above; and a second flexible tap apparatus member, as disclosed above; 
engaging the first flexible tap apparatus member into the tissue; disengaging the first 
flexible tap apparatus member from the tissue; and engaging the second flexible tap 

20 apparatus member into the tissue. 

Other systems, methods, features and advantages of the present invention will be 
or become apparent to one with skill in the art upon examination of the following 
drawings and detailed description. It is intended that all such additional systems, 
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methods, features, and advantages be included within this description, be within the 
scope of the present invention, and be protected b the accompanying claims. 



BRIEF DESCRIPTION OF THE DRAWINGS 

5 The invention can be better understood with reference to the following drawings. 

The components in the drawings are not necessarily to scale, emphasis instead being 
placed upon clearly illustrating the principles of the present invention. Moreover, in the 
drawings, like reference numerals designate corresponding parts throughout the several 
views. 

10 FIG. 1 illustrates a front view of an embodiment of a flexible tap apparatus 

member of the present invention. 

FIG. 2 illustrates a front view of another embodiment of a flexible tap apparatus 
member of the present invention illustrated in FIG. 1 . 

FIG. 3 illustrates a front view of another embodiment of a flexible tap apparatus 
1 5 member of the present invention illustrated in FIG. 1 . 

FIG. 4 illustrates a planar view of an embodiment of a handle of the present 
invention. 

FIG. 5 illustrates a front view of an embodiment of a pedicle tap apparatus system 
of the present invention. 

20 FIG. 6 illustrates a cross-section view of a method of use of the embodiment of 

the flexible tap apparatus member illustrated in FIG. 1 . 

FIG. 7 illustrates a cross-section view of a method of use of the embodiment of 
the flexible tap apparatus member illustrated in FIG. 2. 
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FIG. 7 A illustrates a cross-section view of another method of use of the 
embodiment of the flexible tap apparatus member illustrated in FIG. 2. 

FIG. 8 illustrates a cross-section view of a method of use of the embodiment of 
the flexible tap apparatus member illustrated in FIG. 3. 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 1 illustrates one preferred embodiment of a flexible tap apparatus member 
10. The flexible tap apparatus member 10 comprises a shaft 14 having an upper shaft 
portion 16 and a lower shaft portion 18. The upper shaft portion 16 comprises a threaded 

10 surface terminating at a head 12. The threaded surface is adapted to prepare a pedicle to 

receive a threaded member, such as a pedicle screw, or the like. The flexible tap 
apparatus member 10 has a substantially circular cross-section. The head 12 is preferably 
substantially conical in shape for facilitating insertion into tissue with which the tap 
apparatus member 10 in engaged during use. The lower shaft portion 18 comprises a 

15 substantially smooth surface. It is desirable that both the upper shaft portion 16 and the 

lower shaft portion 1 8 are flexible to reduce the likelihood of breakout from a pedicle. 
The shaft portion 18 can be flexible in any suitable direction, such as from side-to-side, 
or to alter length of the tap apparatus member 10. The tap apparatus member 10 can be 
made of any suitable material, including but not limited to titanium. 

20 Fig. 2 illustrates another embodiment of the flexible tap apparatus member 10. 

More specifically, the shaft 14 is cannulated having a passage 13 disposed axially 
therethrough. The passage 13 extends the entire length of the shaft 14. The passage 13 is 
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arranged and configured to engage a guide pin 30 (Fig. 7) for alignment during use, 
which is discussed in greater detail herein. 

The passage 13 can also be used to introduce dye to the tissue engaged by the tap 
apparatus member 10 during use. Among other benefits, use of dye aids in ensuring that 
5 the tap apparatus member 10 is positioned as desired in the tissue, such as in the pedicle 
202. 

Fig. 3 illustrates another embodiment of the flexible tap apparatus member 10. 
The tap apparatus member 10 is cannulated with a passage 13 disposed axially 
threrethrough. Fig. 3 illustrates the passage 13 extending over 2/3 the length of the shaft 

10 14. It should be understood, however, that the passage 13 can extend the entire length of 

the shaft 14 or any desired portion of the length of the shaft 14. The tap apparatus 
member 10 also includes a plurality of lateral passages 15. Each of the lateral passages 
15 extends from the center passage 13 through an outer wall of the member 10. The 
lateral passages 15 can be disposed at any angle with respect to the passage 13. The 

15 lateral passages 15 are arranged and configured to communicate dye, or any suitable 

material, desired to be distributed into the tissue with which the tap apparatus member 10 
is engaged during use. Such desired material is introduced to the lateral passages 15 via 
the axial passage 13. Although a plurality of lateral passages 15 are disclosed herein, it 
should be understood that any number of lateral passages 15 can be disposed in the tap 

20 apparatus member 10 extending from the passage 13. 

Fig. 4 illustrates an embodiment of a handle 20 for use with a flexible tap 
apparatus member 10. The handle 20 comprises an engagement portion 22 and a grip 24. 
The handle 20 is arranged and configured to interchangeably receive tap apparatus 
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members 10 of various dimensions. The lower shaft portion 18 of the tap apparatus 
member 10 is releasably received by the engagement portion 22 of the handle 20 such 
that the upper shaft portion 16 extends away from the grip 24 of the handle 20. Upon 
engagement of the apparatus member 10 with the handle 20, the handle 20 is used to 

5 facilitate applying pressure to the tap apparatus member 10 and to manipulate and twist 

the tap apparatus member 10 into the desired tissue. The handle 20 can be fixed to the 
shaft 14 by a threaded screw insertion, a snap-fit insertion, or any suitable fitting. The 
grip 24 is illustrated herein as being disposed at approximately a 90° angle to the 
engagement portion 22, however, it should be understood that any suitable configuration 

10 of the grip 24 in relation to the engagement portion 22 is within the spirit of the present 

invention. 

FIG. 5 illustrates a plurality of flexible tap apparatus members 10 comprising a 
flexible tap apparatus system 100. Each of the flexible tap apparatus members 10 exhibit 
similar structure and differ primarily by at least one dimension thereof. Although the tap 

15 apparatus member 10 is disclosed herein as being of a particular variable dimension, the 

tap apparatus members 10 comprising a system 100 can differ between each other in a 
variety of aspects without departing from the spirit of the present invention. As an 
example, the plurality of tap apparatus members 10 can range from having a shaft 14 of 
2mm diameter gradually increasing to a tap apparatus member 10 having an 8mm 

20 diameter shaft 14, where each shaft 14 increases in diameter by, for example, 2mm. As 

further example, the length of the apparatus can also vary between each apparatus 
member 10 comprising the system 100. For example, the tap apparatus members 10 can 
expand from a 2.5mm length to a 5.0mm length in increments of .5mm. The system 100 
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can also comprise a plurality of apparatus members 10 increasing in a combination of 
dimensions. Furthermore, although four tap apparatus members 10 are illustrated as 
comprising the system 100, it should be understood that any number of tap apparatus 
members 10 might be implemented. 

Fig. 6 illustrates one method of use of the flexible tap apparatus member 10 
illustrated in Fig. 1. A flexible tap apparatus member 10 engages a pedicle 202 of a 
vertebral body 200. The handle 20 is releasably fixed to the lower shaft portion 18 of the 
tap apparatus member 10 at the engagement portion 22 of the handle 20. The tap 
apparatus member 10 is introduced to the pedicle 202 by applying pressure to the handle 
20 at the grip 24. Tap apparatus members 10 increasing in dimension as desired are 
successively introduced in a similar manner. As each tap apparatus member 10 is 
introduced to the pedicle 202 the passage being created in the pedicle 202 is slightly 
broadened and/or deepened. In one application, the passage in the pedicle 202 is 
broadened until the relatively soft cancellous bone of the pedicle is gone and an inner 
portion of the cortical pedicle sleeve is engaged. This contact is often signified to the 
user by a "chatter" sound as the tap 10 engages the relatively harder cortical pedicle 
sleeve or a vibration. 

Fig. 7 illustrates a method of use employing the tap apparatus member 10 
illustrated in Fig. 2. The handle 20 is releasably fixed to the lower shaft portion 18 of the 
tap apparatus member 10 at the engagement portion 22. A guide pin 30 is disposed in a 
desired position in the pedicle 202. The flexible tap apparatus member 10 having a 
passage 13 disposed axially therethough engages the guide pin 30 at the passage 13. 
Pressure is applied to the tap apparatus member 10 via the grip 24 of the handle 20. Tap 
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apparatus members 10 increasing in dimension as desired are successively introduced in a 
similar manner, slightly broadening and/or deepening the passage being created in the 
pedicle 202 with the use of each tap apparatus member 10. Upon achieving the desired 
passage dimensions in the pedicle 202, the last used tap apparatus member 10 is removed 

5 from the tissue as well as the guide pin 30. 

Fig. 7 A illustrates another method of use of the tap apparatus member 10 
illustrated in Fig. 2. The flexible tap apparatus member 10 engages a pedicle 202 of a 
vertebral body 200 without the alignment of a guide pin 30. The handle 20 is releasably 
fixed to the lower shaft portion 18 of the tap apparatus member 10 at the engagement 

10 portion 22 of the handle 20. The tap apparatus member 10 is introduced to the pedicle 

202 by applying pressure to the handle 20 at the grip 24. Tap apparatus members 10 
increasing in dimension as desired are successively introduced in a similar manner. As 
each tap apparatus member 1 0 is introduced to the pedicle 202 the passage in the pedicle 
202 is slightly broadened and/or deepened. At any step in this method of use, dye 32 or 

15 another desired material, is introduced into the passage 13 disposed axially through the 

tap apparatus member 10. Dye 32 can be introduced by removal of the handle 20 from 
the tap apparatus member 10 thereby exposing the opening of the passage 13. In another 
embodiment, the handle 20 may have a passage (not shown) disposed therethrough 
arranged and configured to align with the passage 13 of the tap apparatus member 10 

20 through which dye, or any desired material, can be introduced. 

Dye 32 can also be introduced to the tissue where a guide pin 30 is implemented 
to align the tap apparatus member 10. In this method of use, the guide pin 30 is removed 
and dye is introduced to the tissue via the passage 13. The guide pin 30 can be removed 
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by first removing the handle 20 and extracting the guide pin through the passage 13 
without disengaging the tap apparatus member 10 from the tissue. Dye 32 can then be 
introduced to the tissue via the passage 13. 

In another method, the guide pin 30 is removed by removing both the handle 20 
and the tap apparatus member 10 from the tissue. The guide pin 30 is then removed and 
a tap apparatus member 10 is reintroduced to the tissue without a guide pin 30 in 
position. Dye 32 is introduced to the tissue via the unobstructed passage 13. 

In another method, the handle 20 comprises a passage (not shown) disposed 
therethrough and arranged and configured to align with the passage 13 of the tap 
apparatus member 10. The guide pin 30 is removed by extraction through the passage 13 
of the tap apparatus member 10 as well as through a passage (not shown) disposed in the 
handle. Similarly, upon removal of the guide pin 30, dye 32 can be introduced to the 
tissue via the passage (not shown) disposed in the handle 20 and the passage 13 of the tap 
apparatus member 10. 

Fig. 8 illustrates a method of use of the tap apparatus member 10 illustrated in 
Fig. 3. The flexible tap apparatus member 10 engages a pedicle 202 of a vertebral body 
200. The handle 20 is releasably fixed to the lower shaft portion 1 8 of the tap apparatus 
member 10 at the engagement portion 22 of the handle 20. The tap apparatus member 10 
is introduced to the pedicle 202 by applying pressure to the handle 20 at the grip 24. Tap 
apparatus members 10 increasing in dimension as desired are successively introduced in a 
similar manner. As each tap apparatus member 10 is introduced to the pedicle 202 the 
passage in the pedicle 202 slightly broadened and/or deepened. At any step during this 
method of use, dye 32, or another desired material, is introduced into the passage 13 
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disposed axially into the tap apparatus member 10. Dye 32 can be introduced by removal 
of the handle 20 from the tap apparatus member 10 thereby exposing the opening of the 
passage 13. In another embodiment, the handle 20 includes a passage (not shown) 
disposed therethrough arranged and configured to align with the passage 13 of the tap 
apparatus member 10 through which dye 32 can be introduced. Dye 32 is communicated 
from the axial passage 13 to the lateral passages 15 and introduced to the tissue. 

In any one system 100 being implement, the tap apparatus members 10 assembled 
to comprise the system 100 can be uniformly one embodiment of tap apparatus member 
10 (e.g. all cannulated with a center passage 13 as illustrated in Fig. 2) or a mixture of tap 
apparatus member 10 embodiments. 

It should be emphasized that the above-described embodiments of the present 
invention, particularly, a "preferred" embodiment, are merely possible examples of 
implementations, merely set forth for a clear understanding of the principles of the 
invention. Many variations and modifications may be made to the above-described 
embodiment(s) of the invention without departing substantially from the spirit and 
principles of the invention. All such modifications and variations are intended to be 
included herein within the scope of this disclosure and the present invention and 
protected by the following claims. 
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